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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject protease retaining high activity even 
under low-temperature conditions, nearly not inhibited even by various kinds of surfactans, 
stable in solutions ranging from acidic to highly alkaline ones, thus useful as an ingredient in 
detergent compositions, for softening meat or aging cheese, etc. 

SOLUTION: This new protease as a low-temperature-active alkali protease, which can be 
mass-produced by e.g. Bacillus sp. KSM-SP3659 (FERM P-15136). has the following 
characteristics: (1) acting at 0-40° C. the optimum temperature being at about 30° C 
(shifting to 40° C in the presence of Ca2+), and retaining 1 5°o of its activity at the optimum 
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temperature even at 0° C (in ice water); (2) acting pH range; 5-12 or higher, optimum pH 
being 1 1 ; (3) molecular weight: about 36500 (SDS-PAGE); and (4) acting on casein, 
hemoglobin, gelatin, etc. 
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PH 10, 1 5ftr$comm3k{*-c 3 Ot^t^T^O, 






C a 2 ' <:*>aV*£T*£££tta<ft±T£. 







3 ) ffcfflpH&tfUjSpH 

pH5 - 1 2 J^±Tf^ffl L, SifipHfi 1 1 T<?>£. pH 1 2 



4 ) pH"£3ltx 

2 Or, 1 5 'HT^^'&ft-TpH 5 - 1 2£TCO&pH-? 




( 2 ) 

0-4^^L, ftigrSg;^ 3 0 t: Ca 

pH 10, 15 ftrmiD&M&i*'? 3 0 t) ^T'^ST^ 0 . i0 
3 J {f.^pH£oV'fi|iSpH 

f^^pHlSS:i 5 - 1 2^±T\ ^^pH;i 1 1 pH 

: 2;:^-..t*j, HI 8 5 °sJ^_tcoffitt£{*}# 

4) pH^'.^ft 

2 Or. 15 ■VrBlOfflJi&ftTpH5'- l 2 £TCD&pHT 

5 ) 

■ k *f yiLSSStMJOA (SDS) -^U7^'J^7a 30 
S'tTJUaai-TcftriiC^^jtS^^Sli, #J3 7, 5 0 0 

6 ) £Mf*Ktt 

'".ry2t'>, ir5-^>. -t:5^>, zi ^ - y 

^/£SHT£>oSuc-Ala-Ala-Pro-Met-pNA, Suc-Ala-Ala 
-Pro-Phe-pNA&C^Suc-Ala-Ala-Pro-Leu-pNA Cl TITSuc 
t** * > - iU«$r. pNAii P_~— hCT-'JzjH*^ 

S ) 

EDTA, lGTA. t 7 i-;^ <? >X)\,fc-)iy)i>-t 

-y-ir . < S — ^ (DTD , ^-^nnv-^ 
-■J^.a^SE (PCMB) . N-xf^' T K= K (X 
F M) , 5, ;"> ' -:>'-r^-t:X ( 2 - x h □ £7f, # 
f£< i'DTN'E) . c^^^f >, 40 

# as 

-U^: 7 Gfiflg-r- - -.: (SAS) . a - * I y s 7 ffi 

S^.--;-::, '.aos) . xf u;7j^;l- 

- ; J r ^ X, ( H S ; . V T 7 9 .' — J7 7 0 H . a - X 

"ox. <sijS) ^:^M7',ri^-;^; xj^;^ 

(LAS) ;7*7^T^T'£;<£7?£^ 0 
r£ i*t T y.-iz 7^r7-t , *£|T'j^lft, 50 




9 -12 18 5 h 

[i!;^3] '(f;L7 XXIrT— ( 3aci 1 lus sp. ) KS 
M-S?3659J:^ J & ~5n, FERM P- 15136^ cl L X^r^t £ n/c 

MSNXi 2 as^^ ; n^tv o 

[J* 4^1 4 ] u4r;N>7! 2 X'<Z 3 ffi*£J0j»i^-^tS3l^. 
[0 0 0 1 ] 

n^-" 7 — t*. i -n ■£ ±i t t^^^a r>'^ B ^ 7 ;l '.J 7 70 
nf7-^:SiSii;;Mt5. 
[0 0 0 2 ] 

[ 0 0 0 3 ] -r^^T«^..^:S^X«^M^ri, rff^^ 
« * * * 1 uo ■; £ ■ ap j ,^ 7/ tj ^ 7' - -tf T * n , ^lAii'vi, 
iJ7- -t:. 7cr-:', -tji^^VjU (/^- ' a -r v 
X ^ *t , v ^ -y- 7^ ;u X h - y □ - ^ 7 ft 

»:> . ap i - 2 i t.BSfiimiasj:) , y^y^ 

[0004] L,A»U7U75<i=>, :n^.t^iiiM/t^ 
^ -5 7K^^-^^^ s aim ^-z&i&'tH-c 

;i fa fi^'/iTT^^jn-sr:^, is 5ft 00 <t m it 

i£B7^^/^ — 7f, fferm^igya^-T — "tfi-t, Rj^rT;i! 

[ 0 0 0 5! jfi^, ftm * ;t '-■ii.iLTT'cfr- ~ o 

^ or- fi2 ^ r .SI &-J ^ut'4i:::fcit5 #:J m fj : ^ .1 

ffl^r^W^£ gzz * n* — <t;zzu t rft? 

n ^ ^ -r ; 7 . * .ft ite ± tg ^ 00 :^ m ^ ; 7 « . a t t^j . 
*.r. To , • r ^ 1 >i y^.^^j ^ -^r t- ~? 
- -t* ^ ^ ^' 3 n % -f □ -r r --t'^ra L r ;i fiSc * 

< CTj^^fPI^^ T^^^, > ol— K^r-^ 7 x 7 ^_ 
( ^semlomnnas p . ) X o . 5 4 8 fit ^ Ajgnc. Bi oi. C h 
. 3 6 i^, 1 i 8 5 A'. 1 9 7 0^) , X->x 0 c 7' 



( 3 ) 



**'V^9 -12 18 5 6 



7 a ^ l~r * ( Escherichia fre'jndii) (Eur J. 3i 
ocherc. , 44^, 8 7 1, 1 9 7 4 ^) . 

7 V 7 L - 7 4 ^7 (' Xan t homonas ma! tophi la ) 0 4 7/' 
0 s ' FEMS M i c rob i o L Lett . . 7 9??. 2 5 7 H. 
: 9 9 1 f ^ ) . 7 a. — ^~ 7 ^ )l T I ~C 7 7 ( P s e m 
c o Ton.. >; ; : 'j o r e s : e 1 s ; T L 6 /i ' ' \pp " - Env : ron. Mi c r 



i> b o : 



3 3 3 g, 



7 ^7 7 ~C 7 a ( P s e u d o m o r. a s f I o r e u 1 e n s ) A 

7 T 3 6 ' 3ioch:^. Biuphys. Acta . 7 1 7 ^, 3 7 

o ^, 1 V 8 2 ^) . is zl— 7. -77 — f Pseu 70 

dorconas sp. ) 14 5-2^ ( M i c rob i os . , 3 6t, 7 
I, l 8 2^) > Tin^tZ r - ✓'t — ^ 'Aero 
mor.as s a I aon i c i da > ( J . App 1 , Bacterial. , 5 3#, 
2 8 9S, 19S3?-) , + / i 7' > *n* 

1 7\ ■' Pseudomonas pauc i no mob i i : s ) . / \ -f" / 7 X 7 
-~ " 'B ac : I 1 us sp. ' ( J. Bas i c Microbiol. , 3 1 
3 7 7 U, 19 9 1^), ri'T^J + X7, ^- (Vj_ 
b r : o sp7 S A I fcfc ( Antonie v an Leeuwe nhoek, 4 
15 71!, 1 9 7 3 *) , 7 >i 

7~ U-t: 7 7 f . Pseudomonas f 1 uorescen s ■ X C DO 2 0 20 

8 5 ( J. Dairy Res. , 5 3 #, 4 5 7 1, 19 3 6 
) , "7 — K ^ 7 X 7 )v 3~ I ' 7 7 (P seudomonas 

f 1 uorescens ) ( J. Dai ry Res . , 5 3^, 9 71, 19 
8 6^) , >a- 7^1/^77-777 'P seudomo 

nas [ ! uore scen s > CR8 3tt ( Lebensm. -Wiss. u. -Te c 
]IQ0-L. 2 3 ^- 10 61, 1 9 9 0 30 , 7 a = 
7 v ;u 7 7 7^' ( Paec i 1 omyces ma rgu andii ) (W 
O 8 S / 03&48) Stf^-* > r7 7\7 Z7, h' — 
( Xan'.hoaonas sp. ) S - 1 i&fflW- 5-2 :: 868 

"z^t.i'to, ^/c. ift^I® (psychrotroph) 
T-5 7^3 — 7*— -tftCfUI LT^, Fai rbain o.^f^^ < ^ 
13 7 ^ £ A T ^ 5 ( J. Dai ry Re s. . 5 3 1 3 9 
M, 1 9 3 6 ^) o 7.7^ - - -n^v7'7 3 "-^7 — -t:tr*DV» 
"7*;. ^ii^;:^^ <L'*7f*L -j^£7/-5^> *jv^ 

7f' I i ?U v 
[ 0 0 0 6 ] 

— -ti , v m ^ ± ^ T ^ ± ^ (7 "7 -'o 7 1 1 Jo 
[0 0 (! 7] 

^: *r t o r- vb , '£i£ fifi** ; * ^ ^ t ^-^7 ^ ^ 
T *> " 7J : - -r--^^^.^ f ^;c7c^. r^^ -7" .1-/^o ^oD 

; 1 i 5 7 h n ^ ^ ^ ^ r y a m * >r 7 n e 00 

^T:^^'^7. 7 ^^77 ^r^i7 7^TT7) '^c — 

r-t:t:7i:7^^^^i^ ^;7i^7^- y c- 



^ tJ ' ^U'l7^:gpH^^T5 *)(7 7?^ 1 <h ^r.^tb 7 , * 
^ *L) 7/)7 

f .1 M M Q 1 T 1 ^ .H 'ff U ^ ^ 

L ; J I.) 0 d j i ' F m inn. /X — Hi«i5;iJL/j<. 

0-4 0^7^.-17 SiiSa. r .?;s:i:j 3 0 ^2;c£> ^ 0 Ca 
2) &£i£^77 

pH 10, 15 ^rf^O^S^f^T 3 Ont^t^'] . 

ftflpH«S2!Ii5 - 1 2i^,JiT7 RjgpHti 1 17;£>£ a pH 

1 2 * . mxmtkmcrj s 5%^±cor^i4^^^ 

4 ) pHSS** 

2 Qr 4 i 5 '^MlcO-za^^^T^pH 5 — 1 2^7T0O^pHT 
^c^-7-70 5. 

5 > 5trl 

Kf^> - »; ^7i^ (SDS) -^ ; J 7 7 'J i'sT ^ 

- ^7 7t;^^>:l.7^!7^^^^^-rM^, S 3 7. 5 0 0 

6 ) SM^Sili 

7 ^ t* ^7^7, -ti 7 > . 7 7 — 7' 
; , 77?7; ■Tku:7\'T)l-?$>'<Z*tLXftmTZ>* 
tr^SMtJO *,Suc-AIa-Al a-Pro-Met-pNA(Suc-AAPM-pN 
A), Suc-AIa-Ala-Pro-Phe-pNA(Suc-AAPF-pNA) £7<Suc-A 
1 a-A! a-P-o-Leu-pN'Af Suc-.-UPL-pNA; ( 7 77JSuc^ 7 7 
•7^'".'££. ?NAii p.- — h O 77. 'J 71 Jt g£7f:f> 
7t7 7f^.^L, o_-7h377'J>&iI^^^)o 

7) #.^-rTr: 7:^.^ 

Fe7 Fe ! '^^Hg : ''f7; f: J: ^ 5 -tlo. 

s: ir£# 

7D7A. M.JTA, " 7 xti;l < 7 7 ;i- 7: — ;i 7 ,'l 

.v k ( p \i s f ) ^ ^ ^ ^ - s V 7 7: 1 ^ 7 ^ I ^ 
5. f 7-^^-7 > 1 S — 7L 77 7 , ^-7C7— r 

■; ^ f p C MB) , N-Xf *U ^ l-f c K ( N 

F. M 1 . 7 , 5 ' - 7* ^ - 7 ( 2 - 71 h C '^7f.# 
fej : ( D T N T 3 1 . ^ 7 9 -r I- . TJ 7 "^-^ X . ^ 7* 7 

" T 7",- 7 7 (^5 S ; .i 7 ^ (SASJ . u-7l 7^ ;■' Srt 
S5r 7A O S ■ . 7" 7" 7X-f^ 7 7ii 

L - 7 7, (ES - . "^7'-il7i)![ft: ( a- 

7 7. r^ilHWftST- 7^7 ! a-SFE) . - :r >■ ;L- Bf£fi ^* 
- 7j7 l ^ 7S5fl v 7-.'77777;:-7> 
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(SthU^A (LAS) (ZttLTt) 
[0010] 

■tfH, {^jA^M'^UX ( Bac i 1 t us > I;:lt-S7'nf7 
[0 0 1 1] frfr£7)lTn*:j-xm ! .zm-rZ>fcf£u%y* 



* 



7^*. f*j *.l£:*W5*^Wf*H£^-tK SM-SP365 
9 ^^otl^), 



[o o:2! ^^moz--/z:^T'-iz±mm^^fMrzmi^ 



[0013] 



8 ; (?a7t*BPS?t») . 1. 



i&ife 2 . "i-h'jx; synx, 0. S 

*£> f £3. — a.— h 'J X^ h^'D X. 0. 8 ; ^^>, 2. 0 ; ZS^rfc (fc 

#*E**tS!' .1.5 
igitf!4. 'W? k 'J ^77, =VUi7, 10. 5 
tg^5. Zi-kJx; h^DX, 0. 8 ; KNOi. 0. 1 
igt£ 6 . ^.''S^T'h;, 0 . 7 ; X a C 1 . 0 . 5 ; ^«S. 0 . 5 
iSifi?. S I M^iSitt (.^Wt^ttS!!) , fg^jfc 

t£^9. 'N*^S^^h>. 1. 5:»SX^7,, 0. 5 : nl*gt$ii5». 2. 

0 ; K 2 H P O4 , 0 . 1 ; MgSO< * 7 H : O . 0. 0 2; 3S^5fc ( 

ft*mm*tSD ,1.5 

11. Christensen (7}ig*fc f 3S$Ht:¥*t») , ?§^S 
igitfl 1 2 . 

(1! IfSl-X, 0. 0 5 ;7> <r )i. 1 0;KH2PO4. 0. 1 
; N a 2 SO4, 0. 1 

(2) ^SrX^-X, 0. 0 5 1. 0;KH2PO4. 0. 1 

; Mg SO4 • 7 HzO, C. 0 2 ; C a C 1 > • 2 H> O, 0. 05 
; F e S C»4 * 7 H: O, 0 . 0 0 1 ; Mn SO< * 4 — 6H2O. 0 

. ooi; ^m&<t mm-r s <j ^a, wm&i- b u ^a, 
Jtfcr; ^x^a&lXu ✓■sst^ j £x^a^&^ 0. 25, 0. 2 

, 0. 16, 0. 2%LUZ>£r>\Z. ±IS (1) &G< (2) CDigi£ 

ig±fii 3. ^; yA^ (^w^ft^i . *§^» 

i^^fe 1 5. "'^tfT (^ift^ttSl) , *S^2 

17. 3 ?o^^fb7K^^ 
igi£l8. '^h- J ->>. 1. 5 ;^SX+^. 0. 5;KH, PO <( 0. 



igitfl 1 9 . /\' S^yh/, 2 . 7 ; N a C 1 . 5 5 : ^Wffi, 0 . 5 ; 

K:HPO<. 0. 1 ; ^c^fr-.'L ^.'i,-. 0. 06 ; '^3^ 
"ttftfrSiSSftSP .1.5 
2 0. ' X I U 1 .-MP 0< , 0 1 : KC I, 0 . 02 ; MgSO. • 7 H 
.' O, 0 0 2 ;WSX*X. 0. 0 5 : *S1 . 0 
i£i£2i. .^-tr'-f;-, 0. 5;WSX=T-X. 0. <: 5 : 7 1. 0;K 

H: P O4 . (J . 1 : M « S C'4 - 7 H, O. 0 0 2; 
W&tt%) .1.5 



1. 0 ; M g S 0* • 7 [ [ ; O . 0. 0 2 



[0014] KSM-SP 3 6 5 y C- ^ *§ W] ffc iff £ 



( 5 * Vf f >rJ 77 : - i > - M 

0. S;tm:-:l. 5 7. m /i mJ)flfflTAO, JSIffi £ i: ^ f'^ (2 ii, !2 L . r£ (7. f£ 77^ £ 

* ^ . mf^Jkz^nFt & ^ ■ #i -r o hiz t m # e n * . tni^^ a 

77 ^'"77+1:^:^-7 [on ; "] igjt:c;375^ft^:;:;£. ^7 77'^ 

c ■ ^^^,r;t!i;i^: "^^/^^^ ■ m.Tx ^-w : ® ^ 1*3 £T7t 7 < r. 27^_ * 7 

- ■'ij-.-'iK ^ ^773 ^ c:7t!i i 1 : ^i?^*s:i&7 7 7 ."■ 7 ^ .ft 7: 7£ #M 3 r7 : 77 77 

3r7S77^*7;7^7 o . 7^^77)7 S/c. %^7> ^^^L-:^.:-^, -777S-7, --=7^_ 

iii^l.i. 77777 7.. . 77 — 7, 77/ — 7 7 ' , 

■J 1 : '77 7;^3n^: 1 S 1 ) : ^nT^Oo □ - 7 . ' 7 7 . < 1 J h' i~ — X \" £t ft L 7 7, r f ^ 

'.i' ^Ir^'-t^ 777*7) ; ;:i*tt^^, £7 Pl;;rr^^£^:f ^:5 S Zfz, #47*^ 

— 77.31];*$ (Jrgi& 3 ' : -tfr ^ 277 - — 2 - "\.". x- 2 ^ — ; 7. "J — >■ 

x> v^f!:;^.'^ 7t77 ^'77-, -T+rS.'ig. 6?3x^a, 7 .< 7 

'. S ) ■ : -'7. i 7 : 7 ;5irt» (t^^4, ; 7>l^Uft:L, [Mt77, h V ! - 1 .-' Y h > , 7: ' 7^ J 7 7, ^ "'^ 

#'t:-*~7 : _'-3 ^— w^,-fifn^^:i/^--:— ^^^"o^^s^ 

. ci - ffirt^:r.'/-5 9 i£7 .^-^ -77^772^11, -7;: 

'l> ^1^^00^5-71:^'^^,^,^ CigiS5) : ffi&JScr. :,77-I, -77:*^ iEjfciS, 777^ 7- - ' ' ^ 

f2) MRr7k rig #6) ; *4!l. it^^^.^^H^^ c = >'mz^m&;zm'Kr%Jin-r~o 

' .7. ? <^tt!?6 ') ; T*t*. 727Tfr^o 

(4 , ^ '<-im±f& (igi£7) ; PSEtto CO 0 2 0] rg.^S 2 0-40t, 2 5-3 0 
f 5 ) mitTKmvj^ft. 8 ) ; S&te. 3£? 77;^ ^2 7 ?H:i6- 1 2. *#:c8-i07^£?^L 

'6^ ^^;c7.^-K^^ 't*ifc 91 ; i^ilo 7 7^ 1^ T 7 i = ^^77^ 3 - 5 E ftl T i£ SI "7 ^7 

t.7i 7:7: ?%<77f:j^ 'tgittlio, in : Ht-fl. ^ a 

&L^mtec-*-:^/.z£^^r-^-;K ^ t.l 7^ 7 - ^ tr^^T- ^ - (7, — fgo 

'9> '^^'r7 fi7^:3. 14: :4ft5^, ^^^^7^^::^L"7iTr:t^T5 5, tr;r7., 

'10' 7 T--tr 1 5 ) ; I^flo i 03^^:Hli^'^r',TIP^^^i|.'j o room 

til' rf^> 7'--t' 1 6 ) ; mr£ 0 m^^'.^'s'J^^^mT^Zth-X:^^^, ^iZ^'J 

(12^ ^^^---7' (igifti7) ; TiS^.^ia ^ 5 '. . i7,;t^r5^^^^:* ^ 0 HJJtt 7 . jS^ 

(131 *LW&tiim (igil!! IS) ;if©M^El*2 0 t ', » T^r. ^ 7S 5 I i *j T * 5, 

<i4i ^;:*|7r (ig^i9) : m^i, -r ;-7^^^. iiHo + ^T'J^ fS;:^^ 

r 1 5"> O-F-r.7 h fr^^20) ; ^^ft.^o ^ r - ' v -* 7 1 — . " - < zf^'-.^T s 7'-;^^ 

U6) ■flgcr»#ij. , s-ll : D-7f- 7 S-7, yi^-Z, .■ u t - 7'77><' - ^W^-S^r; i'^r iSlffi 

D- ^■7r: — 7. D — "* ^7 7 ! 7 , T )l \- — X, r7 7 > - -rffiWTZ 7 ^^'T ^ ^ 0 

-i' ./ - . -I mH-7, 7' 'J "tr ' ' >JkZ^ < 'J e^7— 7. [ -.) ^: 2 2] ^ ; 2 T-f^^n 5>*% : ^{&jS"V ; I/ 7 1 1 " r> n 

^ 7 .' u *t^7.^: 1 0 ^i^I^tr^^^o ^7i2_r_ ; 7 ■ I OmM^^fifir?.*!.^ 1 
(IS- '^2 1) : ^ ni ^ 1 tI 7)r^^7rw/ 2:-S2r 7. 30^7 : 5^!^i^3 

["0 1 r, ] .-^i r ifj J7f^T^^^t;7^7' -77'^. L /'7^Lh,^ ( 0 . 1 1 M S'J"a=^^- 

5, > "— • v- - -7 - * v'X^V^^ 7 * <7 2 2 \! ^-^-^ S :^^-0. 3 3 M 2 ra! 

M'7-r •■ T- -3oruev" . Mannua! of Systematic B r r7J/C. 3 ( >C. 2 'J + **) :S 7 /:« ■^IZdSE'^ ^ 7 u 

;ic ter i7ouy) ^8^^r^^7, * v.?h^. 7o. 17> Tr*^^. i&ifi ^ o7 ^ !5 v ^ 7^ 

7—7 7 fBac_'._;_'i_n ' W</"- — PftJ:^ 1 ;^^ tir- a " 7 c — 1 — r2: 'Lowry. 0. H. L o , J B_ij7_._ 

[ f' x 0 1 7 ] ; 7' '7T. ^7iW^7-7VA x 7 'r2 — 'Ba Ch>-T.. , !'-3^. 77 il, L *J 5 1 7j;o7l ! ! 

c_:Jl'js ;p. :7 M - >■ 7 3 0 3 9 > fth ^ 2 . FERM ^.,7, x7i. :: ,;2 ^ :7 ^s^t 7 1* ^ "7 . 1 vrW.Z 1 mrn 

P- 1 3 1 :i h - h^I^i^r^I^I^^ d70-:: , 7 : "is -r -7^ L\tO. yr ; H^n 7 '7:7^7 ^ 

^7r.^7: :^,7 2 7:. ^^^7 1 f i w 7 ■ 1 f ■ 7.2, 
[ H ' 1 : - ] l; 2;,;^; Cr'M. .-7, A:-^^ 7 77 — 7 — 7^ [ ' 1 7 2 ] '7 -.7 77 7 ; '7 -n : o') 3 3 . 3 t.M ^ ^ ^ 




9 

rtiffc (pH 1 0) IC 5 0 mM^&S^tftSHfSifc (x^^'U 
X > S*iZ?Sfl?:) 0 0 5ral£:gS-L, 3 0 t) T 5 

5rW^raL 0. 0 5 ml CO fiQ * 3 0^T5 

S^f?.±r« (5;^.^->K.) 2raI3:fln 
V^t.-^S^-*^ ^tl^;: 4 2 0 mnilfcll-i)® 
■fS ^.fjSiL. iSSttL it P_- " ^7-'J >*S1L 

[ 0 0 2 5 ] csat^wttS] 

(1) SM^Sil : 5 OmMj^&ifeiffi CpH 1 0 ) fC&S 
tiL^r > JSKiL/:*^^,^* 1 0 0 £LT, 

[0 0 2 6] 

im : ] 



^ m sr 






100 




131 




60 




7 




0.5 




25 




0.7 


^-^?-> Cff^JBW*) 


0.9 




0 


7 7Tyb7; > 


2 


'J 7>- A (tJflS) 


0 




0 



[0027] *f z% _p - - K c 7 - 1 ! > (p.\A) 7^££ 

i:o, i£ 2 C^Tot; -5 II. _\- X ^ - ^'LLtAia- 
A I a-P ro-Me t -pNA (Suc-AAPM-pNA) . A ! a-A ! a-P ro-Phe-pNA 
(Sue- AAPK-pNA) . AI a-A I a -P ro-Leu -pNA(Suc-AAPL -pNA) 

c^L tfK*^ l,. _p - - h □ r - m ^-t/^i^^^.^ 

[ 0 (J 2 S ] 
[£2] 




(6) *#ffi¥9 - 1 2 1 -S 5 6 

10 

f&S rSt4 ^ n -r 7 - ^fco £f£S£m£& 



70 







Suc-Al a -A la-Pro-Met. - p. NA 


ICC 


Suc-Ala-Aia-Pro-Phe-pNA 


52 


Suc-AIa-Al = -Pro-Lej-p.\A 


34 


5uc-Ala-Ala-Pro-Val-pNA 


0 


Suc-Ala-Ala-Val-ptfA 


0 


Suc-Val-Leu-Lys-pNA 


0 


51 t-Phe-pNA 


0 



[ 0 0 2 9] (2) (KflpHX^S&pH : &*&(§ri£ (.5 

OmM) 0 9 i % t.^^J; o iz tsii^ > $ 

f£fl!pHt£. pH5- 1 2^±iHljr<, PH 1 2 iCiSUTfc 

20 L fc&ffla«^ac<-rC-pH«gH^;>:c0^i3 
[0 0 3 0] ^fg&itfr^ : PH5 - 6 
«SISaffffi : PH6-S 

^vmismm phs - ■ o 

: PH9 - 1 : 
<£&*f^?£ : PHI 0- 1 2 

[ 0 0 3 1 ] (.3) pH^^fl : 7 'J v K P if > V >*f '# 
?S (5dl\I, S-pH) ^t^ZE^^Sr^n.^., 2 0^T1 

30 2 C^Ti^ 0 , ^^^!ipH5 - 1 2 WiggT'l^T^ 

[0 0 3 2] (4) ^^S/^^0<MjiSaiS : SKiL T 
0. 9 1 °o^.tr-tr< > 5:^5 0 elM^ ^^^fitr^ (pH 1 
0) fC2|s:&*& £fcn 1 5rr fl T^'Mt^lt:*iTor:, 
-5-cD*g*«:SI 3 IZ^T, F 3frZW<bfrU£o\Z. *M 

^t^i. ^jgra'S^-; or;i»YT^. ca 3 ^ + > 

[ 0 0 3 3 ] ( .5 ) : 5 0 3iM mK^-fii^ 

(PH10) tC*W^ 2r.?:c^. &.^T15^1Ml!L 

fttt. (DISK*: ^4 ;:tT, ^icca-'-i'-t/^ 
^^Tt3 0 t7^7^i^ . C a ■ ■ < ^ ; 

[ 0 0 3 4] i6.) ^tfS : ^^^^'/tzrl^^ K ^* > 'I 



(7) 



9 - 1 2 1 3 5 6 



11 

— -t* '5/^* : 9 4. ooo) , ^mfsr;iy = 
> 6 7. ooo) . e^Si-^r;^ = > 

rl: 4 3, 0 0 0). +f il - y ^ T > b S V - -tf 

(>rri : 3 0, 0 0 0 < . -k.^l - ) 7 ~> >< > \z 9 

- (^ri 2 0. 1 0 0). d-f'^ ;^7;L7= > 

(''^rl : 1 4. 4 0 0- *r=tfv^ 0 ^5^o^]^^^ 

— -rCT'5+"r.tt;*^ 3 7 . 5 0 0 iHf^*n 

[ 0 0 3 5] (7) &«-f *>0>*;ig 
&a^JSifirt*' 1 raM -5 .ItfsJJD L^c 2 0 mM^&*gtfr 

(pHIO) ;-^£^iS;&*r£tnU 2 0tT2 0M 
ttS^^o ~:<D'£. 5 0mMr*&Tgi#i& (pH 1 0 > Tig^ 

f^tSiC&SL L 0 0 ?oi L-TS!t^P^SSF 

r£t± ^3 tlTnTcfc-pi:. Hg 

[ 0 0 3 6 ] 
[S3] 



( 1 cVD 



(>d> 



C a C £ i 

F e C i j 

F e C i , 

A £ C i z 

C u C H 2 

C o C ^ 

N : C i' i 

j MgC i z 

! M n C i z 

AgNOj 



ICO 
171 
I 

4 

141 
132 

23 
112 
104 

97 
141 
123 
133 



[ 0 0 3 7 ] 



■■jC L- . 2 0 f CT 2 0 ^f^,^S 
-/tio -roo^ 5 0 aiMi*§Sf2i#K# (pH 1 0' Tig 'i* ;c<ft*R 
^'^f^^lr^r:, ^^--^^4;i^T, £4 

\ x -~ 1 J > n -r- "7 — iz T £ i: ^ A 6 ^ ^ , 
[ 0 0 3 8 ] 



i0 



30 



30 



40 



12 





CaM) 


:%) 




- 


100 


DTT 


1 


09 


N EM 


0. 1 


95 


DTN'3 


1 


93 


PCMB 


0.2 


96 


PMS F 


1 


1 


E DT A 


1 


0 


EGT A 


5 


5 


^x^f > 


0. 1 


100 


E - 6 4 


0. 1 


98 


n 4 s< ~7-f- > 


0. 1 


38 




0.1 


15 




0. 1 


98 


T VfnV > 


0. 1 


75 



[0039] (9) nm&VEmco%£ i & 

*#m&+ 0. 2 %c7}#M?£ft#J£*aWT£ 5 OmMgcS 
(pHl 0) tZjjPA, 20tt2 0 L£ 

£>, ^^^iiSDS, AOS, 5AS. ES. a-SF 

e. 77^y-ji-7 0H^LAS (^nfno. 2%iS 

[0 0 4 0] 







&??r£& <%) 






100 


LAS 


0.2 


157 


S D 5 


0.2 


149 


a — S F E 


0.2 


136 


E S 


0.2 


136 


AOS 


0.2 


145 


S AS 


C.2 


145 


v 7 ? y 7 0 H 


C. 2 


141 



[ 0 0 4 1 ] sfii* Lf-J: o i^Si^^T^ynf 



( 8 ) 



^2, /^U^illi^oTM^. i&;Iimm. m 

'J > f£ il -t" n t- 7 — H *Z -O l ' T ^ * * ii A ' i 
6. *5¥3*i~#TL A ^ -Y -^"^ ^-7--£T& A A# A 
-5 -A o 
[0042] 

c:as5:sw, £fz. &*zt ^ • ^ « 7 .'i j mm* -en 

^iLT, ^TA^Ar^A^ s ^7;;5 £ Q £ 

z\hfrZ. iS38&fl=co« a *T. 3=.*?.S:&^*x s--n- y y 
iMlt^; £ a^ffi ; : ^ ^ tz . i 

6*r*X*X (-r ^ OX*±3^ 

tsifi i t7 ; ; 

o a A5At-t: ah — x 

[ 0 0 4 6 ] 2 

^mm i Tfibn^A^ii ^ xz e-K s m- s p 3 
PBit&-»L/t. a-ii-^ra a 2, ooo>g, 2 



7^ 



if? 



< [0043] 

[ 5S 3 ^T.: r ii {*j £Wix*v&'P£W-±$L*z „* m ~r 
z>7>)\ ^^mitzn^cry^wMizmnL^n^h^-Z''^^ 
a„ 

[0044] 1 

ifi* (iOaii) L, SOtTiO^^^i^fT 

yu— MC26ttL T. 2 orTS — 7 BPfliSjfcL*:. £ 

m^-, rt^JVTs XXe-KSiM-SP 3 6 5 9 ^*ig 

t&Lfz. 

[0 0 4 5] 

(pH 1 0 . 0 ) 



tf< CpH 



a 1. 



OVA^r J 



"1 ; 



\%.&-r - r > ^A ^A3l£< 

[0048] 3 
; ^'tA S \i->P365 0 f* <A4Afc^J 2 

^ ^ >^ ^ a ii ^ , 2 ( ) r 4 o w ?j\ j£ & ^ rz . :s 

rS 3. 0 0 0 ;7;:;.i^ XAffi'^.t* Z\^&& 
& *: 2 0 ;n.M S - 'A - 1^ S? «-S i#r (pH 7 . 5.2 .t,M C a 

C i ^ ^ ) ;z tr ^ "i r T - 1^ ffr w ^ . * ^ f/t r>.] 



2 g 

1 g 

0 . 2 g 

5 g 
1 0 g 

5 g 
1 5 g 

2 g 
1 OOOal 

X — EiVimftLfzo igflf r*i?£<£>:/ n-^T— tr^ft^-. .O-c 

pHIO) , 5U/ ltgMi:f§^1"5 

y n 7 —a <D t ^ & ^ n o 

[0 0 4 7] 
CS7] 



1 0 g 

t' 5 g 
1 h 

0 2 g 

r. £T 
2 g 
1 o 0 (J ^; 



i# ^20 b.M S 



C i :^ 

< -> 

— 



: 2 ,uM C a 
T ^^fb ^ D E A E - /K-r Y A C\ 

l^rzo u E AE-^N-f tt'.v A 'A 0 -v A 



^;tli^ 5 tTT JK^^LPilV^CE^VjSiaS 2 tz* ZS>,8' 
2 0 jiM i- J X -iaaEirgi*,^ (pH7. 5 : 2 mM (A 
: u? fi"^ A A i*r ft: 2 A A \1 - A f A ^ a ( / v ^ 




( 9 > 

15 

J) fj r> U 'fltfc # L fz 0— lOOmM i&fl:*J 
'J ^A^lfl ^T-JI/S^ffifStii^rff ^ (pH7. 5 ; 2 m.M 

^ lalS^flSgLfc*. ^ft:L^XT '7 <J S - 2 
L7l^:, 

[0 1] A^JUX I7t!- KSM-SP 3 6 5 9 ** 
[[3 I 3 



120 





tWF v) - 1 2 l S ,i o 

[73 2 ] )i ^ x X £ — KSM-SP36 r> 9 ^ 

£ ■ < £ T "7 * □ T — -fc: tf> D H ^ 31 il 5: T 2] X £> -5 „ 

[3 3] /:f IX XXL"— K S M - S P 3 6 5 9 ffe 
r5 ^-1 T ^ ^ n 5^ T — i= ta IS - f§ ^ ^ T SI T 

[21 4 ] / ^ VX X X KSM-SP 3 6 5 9 ^ 

/ t',|To7'c-77-t'^iU^^^ii^ 7 F^^"^^o 
[EI 5 ] ^ ^ X XX ci— K S M - S P 3 6 5 9 t£ 

ri. (a) i^fti S D St^Ji]»cofi^*^T 
(b) iZ^±ft&m&<nSDSn%.tfcto^M (12 
?b7X UVT = r=y;U) ^r^-TEI-C^^o 



[£] 2 ] 



120 




20 r 



e 10 12 

P H 




(10) 



temw- 9 



12 18 



o 6 




7 a > K^- 



(51>Int.Cl. s 

( C 1 2N 1/20 
C 1 2 R 1:07') 



F I 



(72); 



(72)^B^# 



7^'Je> nV> ->^-r, 'Jt'x 
mo. uS'uyx, vi-r r 

— a.— 10SA tf' j bfrX^^^-f > 9. 



